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poMOHTa o6c«AH04i KOfiOHHy M CHCT yM/«we- 
mn yctoOMHtocni iui»cr«pe« AeACTMio cmii- 
H«omMx ycMJiMA npM ii«np«ceNflx. 
fipexwtiMKMiyix 8-9 MHa. A^n srn>ro nociie 
yCTiNOtiM •Mtcre Ae^m n«pMro npoAon^- 
NO ro^pNpooMHoro iviaeTUfMi ycT«M«sims»- 

lOT iTOpOll. RPMHOM HOpilMOTp OTOpOrO 

iwamipii oufit^aior monuhmm nepuMetpa 
ntpooro finocTupn. a nepMMorp napooro w 
5iipa«yT MOMMtiMM ntpMMttTpo o6aAH08 KO- 
AOMKU. AuMny rreporo ycTOHOoiwoaaMoro 
luiacnipa BMOMpawTOoiibaMAJVHiHiineptoro 
Ha aaiuMMNy. Ooabniyio paOosafO xojia ruA* 
paawiacKoa jiopNMpyiam^A roaoaxtc RapoA 
ycraNoaxoA aropoco nnacmpa oahh ms aro 
Topuoa eMeu^ioT oTHOCKranwHOTOpua nepao- 
ro Ma a em ra wy paSo'caro xo«a CHApaaiiMHe- 
cmA AOpMMpyiott«eli ronoaoi a KanpaaneMMH. 
npomaonoAOMMOM Nanpaaaaimio pa6oMero 
XQA9 AOpNMpyiotKaA ronoaRN. 
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^l3o6peTeHMe oifoatTca x paMONTy axc- 
iwyaTamiOHMyx. MantewaawiMX n APyn« 
cxaaxNN. Ooaaa icmo x aoccfmoaaaHMM) rap- 
Ma¥ifNHOCwo«caiiHW xoiiOMMiiaiiaai«ccxit^ 
MM luiacTwpaMM. 

Daiiwo luoOpaTaHitti aaJiaaiea noayuia- 
NMa •♦♦exwaMOcw peMOMxa oOeaOHoA xo- 
aoMHU aa c^ai yaaAiMaMMa yctoAhnmctm 
nnacnipeA AO^CTanio CMMMaioiujni ijartw* 
npn AenpeccNax. npaawuiaxHipn 8-9 MRa. 
CnocoO ocviHOcraaaeica camitpiM oG- 



B exaawny cnycxax>T napauA tipoAPA^- 
HO ro*piipoaaHMtt<l luiactMpfc fiepiiMaTpOM, 
6oiiMaMM napMMarpa o8e«AHoA xoaoHNw, AO- 
craaaam aro x necty nt^m o6caAHoA ao- 



MMNW M yCTaHaaaMaaior a aroM nacra npHxca- 
TMaM fHAPawMMacaoA AopMMpyawft roao- 
■KM. SaraM a Maciy Aie^exra cnycxaior aropoA 
npOAoawfO ro^pMpoaaNHuA niiacrup^ ncpM* 
M0TpoM, MaNwuiMM iiapMMaTpa napaoro ycra* 
HaaiiMaaaMoro naaenipa. m aammoa. eoiibioeA 
IMIMMM napaoro ycTaMaaAnaaaMoro naacTMpa, 
Ha aaaH^owty, OoaMuyio pa60Nero xOAa cma- 
paamNaCKOA AOpmipyomeA roaoaxw. flepeA 
ycranoaxoA oroporo naacnipa oamh Ma aro 
Topuoa CMamaxyf of NOCMraaMio TOpua napao- 
ro nnacTwpa ho aaaMUMNy paOonaro xoaa rMA- 
paaaN^iacxon AopNNpyiouiaA roaoaxM a 
NanpaaaamMi, npoTMaonoaoatHOM nanpaaar 
HMio paOo^aro xoas niAPaMM4ecxoA AOpHir 
pyiOiuaA roaoaxH, a aareM npoMaaoAar ycra- 
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HotKy sTOporo nii»CTwp« sNMAecr e rKptwM 
H noANUM MpexpwTMeM nepioro nsTpyfta no 
tce^eroAHKNe. 

OniiTCBHmTeiit«T«y«r.<nonpMpeMOHTe 5 
ftOnoMH 140. 148, 168m ITSMMitpHMiiyieMiiii 

TOHHOA MH^pMaUMN 0 AHACTMCTflAUfOM Hd- 
PMMtTpd SNyrptHNtA nOMpXMOCTM KOAOHKU 

(no«»MMMii M3M«ptrT«iui nepMMtfTpt. tUMap*- 
HMii npM ciiyCM TpyO • cnuxMNy Ann >Kcm- 10 
piiMtiiTa) OfincMMMiuM ttiuieTai Mrar • 1 
MM no AMmerpy mam 3 mm no nepMMerpy, to 
•CTv nrfW«.*3. B troM CAyw ocetoe ycH- 
AM«iiACOAaNMOOt|MmiHAP«A0PHa npMycTO- 

iKimiMaerw^HwoiAiraispe^^ 15 
npciAeAOx. wcmraoicfl rep^ 

HOCTb. 

npM MCnOAMOUHMM WpOW I fOAC T iOMMOfl 
MM^pMiKMM O tOAtttHMO CTOHKN TpyCU • MH- 20 
TOPMAO POMOHTO pOKOMKAyOfCi OpHIIMMaTV 

SOAkUIMMCroO TpyO COTAOCMO MHOfOHMC* 
ACNMUM liMepaM MMO»T A«ACTMireAkNWt 

• iMBiuMMA M occGeMKO •MyrpoMHMA AHweTpw 25 

flpMBAWSMTOAbNO HO 1 MM OOAIOIM HOHMMaA^- 

MUxaNO<ieHiiA,KTONttcoA»nciianpeAeA«xN • 
coofoofCTWH e AonyocsMN no rOCTy. KpoNO 
Toro. P9i60f0 c ^ mrcoocNM MTarpM • npcsAt- 

Aax46MMOnOAMOnpiiMNCMaHMOMI3liMeT 30 

npOMNiiONiui AOnycTMMux NorpyaoK. 

nOCAO yCTOHOBSM nOptOTO nAACTMpA 
■MyTptNMMllAHaMOTpdMlMMpHMtTpn«i CO- 
OrMTCTMNMO COCTAflMUOV 

diMi"tfMw2d*iW«*6: 35 

C«MVaA« HTO CaCAQMMA O tmm% N HmI* tOR- 

m omipaiOTCii ho npo wao omcraoHHyo pi9Kf 
MeNTOUMO (dMi.K M fWd. A«« r<«CTto ^ 

AtOANOrO ntpOKpMIMA eOmSCHO MOTOWWO ^ 
•WOMpaiOT acMMAOMTMUll AiMaMCTP •HOttlMeA 
nOMpKNOCTM d2 M nopMMOtp nx VTOpOfO HAA* 

cmpA 

ih-diiii*2-<W«-642-<W«-4: ^5 

rh - iTwii ♦ 6-rw« - 1 8 - 8 - n^M - 1 2. 

ToKNM oOpasoM, npM Mi6opo nepAoro m 
rroporo nAocrupeA ptKOMOHAyercA npuHn* 
MAiv n I - rw. ♦ 8 M na • - 12 CnpM * • 3> 

B3HA«i6HMMn2M0fyremtKeceNiiK0p* 50 

POKTMAM no pOAyAbTATAM yCTAMOAKM ntpAOTO 
IIAACTUPA. ECAN yCMAMA NA AOpNMpyiOUlAA fO^ 
AOARA npM OrO PACUIMpOHMM ORAXtTCA SM»IM- 
TOAMIO HMACA NOpMAAM«OrO (14-18 T) - OpMA- 
HAS TOCO. MTC AAACTANTAA^NOO fUmM COAMUA. 55 
til CAAAyer AWOpATb y AAAHHOMHUM MA 2*5 MM 
COpAAMOpNO CTOnAHM yMeHMUAMMA AeACTAM* 
TAAMIOO OCAAOA CMAU. ACAM yCMAMA OKAXATCA 
AMUIA H0PMU« n2 CAAAytT yKANkUIMn COOT- 
•ATtTAyiOttIMM OBPAAOM. 



TaKMM oOpAAOM. K NApAAAHCTRy n%> 

>ntM.« > fh yMACTKu cAeAyiomHA AononHe- 
hna: 

ni-n«ui+6:n2-niM-i2 ±(2-5). 

AAMNy RApAoro nAACTupo amSmpaot TAK. 
KioQu MpAxpim A^^Kt c APcroTOHHWM ne- 

PAXAACTOM AAAPXM AHHA fM .5-2,5 m). BOAMHM- 
Ny nApAXAACTA CAAAVAT AUSMpATW A yu- 
AAKMWX npAAAAAK. yOAAMKMAAA MAM yMAHVUIA A 
OrO A AAAMCMMOCm OT CTOnAHM AOCTOAApNO* 
CTM M H ^O P MA U MW O PAAMAPO M M ACTA AA^KTA. 

Aamka AToporo nAACTwpA npAAgie Accro aoa- 

aCMA COOTAATCTAOOAT^ C 3AAAC0M AAMK6 AC' 
4AKTH0A HACTM XOAOHHM M nApOXpy AATV COOT- 

AAicrayiomHB yHACTOK nopAoro iMcrupA. 
CwfOA. HTO ncpAyA nmcmph ycranoA- 

AAH A TpoflyOMOM MOCfO H OSOCnCHANO AAAAH* 
MOA nApOKpMTMO AlA^OKTA C nopOWIACTOM HO 

Ammo, npN awOopo paamapoa n cxamu yciA- 

HOAAN ATOpOrO IIAACTVpA A0AM03KNU CAAAyiO* 

mna aapmahtu. Toxhoaociia vctahoakh raac- 

TUPA AKAIOHAAT TPM ATAflA: pACttlMpeHMA MA- 
«IAAU40rO riACTKA AAA AAUAnAOHHA flAACTWpA 
C OOCAANOA KOAOHHOA nyTAM OTAntAANMA A0- 
PHMpyVMUAA rOAOAKM nOA AAAAAMHAM fUAPO* 
AQMKpATOMMA AAAMHMHyerOXOAA- 1,SMnpM 
yAApA(AHMM HAACTVPA OT OCAAOTO CMAUieHMA 

ynopoM ycTpoACTOA: paouMpAHMA ocMoaNoro 

yMCTXa naaCTMpA npOTAniAAHMAM AOPMMpyO- 
1IIAA fOAOAAM (OOWHMO 8aA AAAAANMa) TAAAAOO 
CMCTAMOO. nNACnipb npM ATOM pAArpyACAATCA 

or ocAAoro aoaaaActana roaoAxM HApea ma- 

WWHill PACIUMPCNMMA r*ACTOA HA KOAONNy: 
SAnpeCCOAtA PACUIMpAMHOrO nAACTWPA MHO* 
rOApATMWM npOXOAOM AOPHMpyiOttteA rOAOAKM 

noAAaAAAHMeM. 

OnACHOCTw CMAiueHMA HAacTupA no KO- 

AOMNA AOAHMAAAT Ma ATOpOM STAnA yCTaHOAKM 
MA-AA MAAOCTATONMOrO MUAnAAHMA HAMA/lkHO- 

ro pACUiMpANHoro ysacTM, MinpMMAp npM 

AMANNTAA^HOM NACOOTAATCrSMM MATArOA. RpM 
MAAOCTATOHMOM MilM 01 (iMilATAAbMOM MATAfA 
MAMAAbNMA yNACTOA nOCAA PACtllMpCHMA Mp* 
MT Stm NCA0CTATO*INO npMAKAT A ROAOMNO. 
npM 80A^UI0M MAOuTOHNOm NATArO mAPOAPM- 

tpoT npM aaAaNNOM AaaAAMMM moacot ATANyr^ 

rOAOASy A nAACTMpV MA MAAMA^iMTeAkHyiO 

NacTk cAoaro xoaa. 

BTOPOA nAACTMpb AWnOAMAATCA C nApM- 

MorpoM cornacMO peK0MAHAai4HM« aamna npit- 

MMMACTCA A COOT»eTCTMIM C AAMMOA nAPAOfO 

HAACTupA luim 1«5-2.0 M. HpM cnycKA hhm- 
mmA aomau pacAOAAraiOT ha 1^2.0 m mmaca 
TopuA napAOro aaactmpa, AaAoa - pACuiMpe* 

MHO HAHAAMlOrO ysACTAA C PAAipySKOA AOpX- 
MATO TOPKA OAACTVPA A ynOP AOPMA, AATAM 
npOTArMAAMMA AOPHMpyiOIUAA rOAOAAM 6ai 
AAAAAHMA ^ PACUIMpAHMA OCMOAMOA MACTM M 

SAnpaccoAKA nnacTupA a MOCxoAbKO npoxo- 
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AOS AOpHMiiy«H«« roi«»Mi noA Ai*««Mi««M 

120-150 Kf/CMT, 

TaKMM o6p»30M ADCfMTMTCfl ripMinipo- 
••HMM pacuiMptmit MMMMioro rtacTKt M 
noAMwa soA nmpoflONKpari. tik mk ntpw- 
Mvrp KToporo niiacnipa •aynacnca HMMTOp- 
U» neptoro m 12 mm MeHMut nepMMtpa 
o6caAH0A KOAOKNy fWt m pKuitipeKM npo- 

MCKQAHT flpM COilWUiOM OTp^tVtTWkHOM MAT«' 

« (00 cyuiKTiy • 0«3oooiwoM pa«HMt). npj^ 
nooieAyvuiMM npoTtmMHMM ADPHNpyioatM 
roAOSKN 6m avbmnmh fiMcnip^ wtCo yA^P- 

ynacTO • BOAONK0. miOo cMeniaeTO bmiix ad 
ynopa pMOinpiMHWM yMcntoM ■ loptii 
p«oro wiacnipiL yitop oBdcnasM HWitw^ 
Tat itait oep«MtTp pacaiMpMMOW riac~ 
vToporo RMcnipa tea 6 MM(no jViaMTRy Ka 2 
mm) opesMuiaiT aMyrpeHHtMO noa^WKOcrk 

napiCro ruiacmpa 
. na • rw 1 - fW« - 12 - nmi ♦ 0 - 0. 

PacttiNpaHiia ocHoaMoa nacw wpporo 
niiaenipa iia acaft ea A»tt«« npcmiaoflHfca 
ADpMMpyiouiift raaoaicoA Oaa Aaananiw, T.a- c 
MNNMMaiiMiuM oeaauM iro«ii»«. Jf"f 
MCMOHaar otrttAHOorv. flMCwpw rapaimt- 
poMM or CMattiawia no koaohm na aamMMiiy. 
npaauoiMiiiro cnau»iaiibtio np«AycMOfpaN* 
Moa cMawaima^ accrAa who paaMaoiaaica a 



noiiMOCTkO nepe- 



cooTMTCTayKHuaM M«cTe. 
apua Aa^oxT koaohhu* 

OopMyAaNaoGp«TOHMa 
CnOCOO POMOHTA o6caAMOil kojiomnu. 
a»iio<iaaou«MA cfiycK k Macry Ae^«va oteaA- 
•coA KOAOHNM A*yx npoflpuMiO rofPMpoaaN- 
Niix QjiacTMpoA M NX nociiOAoaaraiibNyio 
ycraKoacy aHajuiacr m nptoKame « oScaAHOft 
KoaoNM fMApauMMOcxoA AopNMpyxHitfA ro- 
AoaKoA, oTAtiiovmHAca TaM, hio. e 
qaA^io noautiiatiwi a^^aamaMOCfii paMONn 
oOcaAHOA aoAOHHW a« cwyacAtMNiia yeroA- 
MMaocm imacfiipeA AaAerawio cMMicanupa 
yauimi npn Ainpacciwx, npeoMmaiomNX 8- 
9 MHO. mpMMarp nepMro ycraNaauMMaMoro 
itjiacnipfl auOiipattT Soawuio napMMerpa pe- 
HOtfTMpyaMOft oOcaAHoa kohonkm, nap«Metp 
«Topora ycranamw a aeMoro miacnipa auoit- 
paior MOMtiPmM fiapi««aTpa nepaoro ycratat- 
jiMMOMoro OAactupa, a AHMNy aroporo 
yeTaNOMMaaaMoro nAACtupA au6MpaiOT 
eonMiaA AHMHa mpaoro ho aaAirMNy* Oon^ 
uiyo paOoNarouMP rKApam w iaC K O ft *OpHw 
PfWi^ roAoatti, npHnoM naptA ycraHoaaoA 
BTopofOiwacTwpaoAMHiaafOfOpuoaeMatiir 
WT oTHoctffTOAWHo TopM* napsoTO Na •amwKHy 
paOvMro xoAa rMApoamriaacoft AOPMMpyio- 
moll ronoaai • iiaiipaaMHMM, npomaonoiiOM- 
KOM NanpaaAaHMO paOonaro xoAa riuu»a* 
30 mii«»oil|lOPMNpy»iua«roaooMi. 
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(54) A METHOD FOR CASING 
REPAIR 

(57) The invention relates to repair of 
casings in development, injection, and 
other wells. The aim of the invention is to 
improve the effectiveness 



of casing repair by increasing the 
collapse resistance of the patch for 
drawdowns exceeding 8-9 MPa. For this 
purpose, after placement of a first 
longitudinally corrugated patch at the 
location of the defect, a second patch is 
placed. Here the perimeter of the second 
patch is selected to be less than the 
perimeter of the first patch, while the 
perimeter of the first patch is selected to 
be less than the perimeter of the casing. 
The length of the second patch to be 
placed is selected to be greater than the 
length of the first patch by an amount 
greater than the working travel of the 
hydraulic coring head. Before placing the 
second patch, one of its ends is displaced 
relative to the end of the first patch by an 
amount equal to the working travel of the 
hydraulic coring head, in the direction 
opposite to the direction of working 
travel of the coring head. 
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The invention relates to repair of development, injection, and other wells, more 
precisely to restoration of leaktightness of casings by means of metal patches. 

The aim of the invention is to improve the effectiveness of casing repair by increasing 
the collapse resistance of the patch for drawdowns exceeding 8-9 MPa. 

The method is carried out as follows. 

A first longitudinally corrugated patch of perimeter greater than the perimeter of the 
casing is lowered into the well, it is conveyed to the location of the defect in the casing, 
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and is placed in this location by squeezing by the hydraulic coring head. Then a second 
longitudinally comigated patch, with perimeter less than the perimeter of the patch to be 
placed first and a length greater than the length of the patch to be placed first by an amount 
greater than the working travel of the hydraulic coring head, is lowered to the location of the 
defect. Before placement of the second patch, one of its ends is displaced relative to the end 
of the first patch by an amount equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of the working travel of the hydraulic coring head, and then 
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the second patch is placed to overlap the first patch and the first sleeve is completely covered 
over its entire length. 

Experience shows that for repair of 140 mm, 146 mm, 168 mm, and 178 mm strings, 
if accurate information is obtained about the actual perimeter of the inner surface of the string 
(perimeter gage readings, measurements when lowering the pipes into the well for the 
experiment), the optimum allowance is 1 mm with respect to diameter or 3 mm with respect 
to perimeter, i.e.. Pi = Pin.str + 3. In this case, the axial stress and the pressure in the cylinder 
of the mandrel during placement of the patch is found to be within the reconmiended range, 
and reliable leaktightness is achieved. 

When using manufacturer's inforaiation about the wall thickness of the pipe in the 
repair interval, it is recommended to assume that Pi = Pin.str + 6. 

Most pipes, according to many measurements, have actual outer and especially inner 
diameters approximately 1 nun greater than the nominal values, which is within the range and 
in conformance with GOST [State Standards] tolerances. Furthermore, work with an actual 
allowance in the range +6 mm is quite acceptable, and does not result in exceeding the 
permissible loads. 

After placement of the first patch, the inner diameter din and the perimeter Pin are 
respectively 

dinl = clin.str. - 25 = din.str. • 6; 
Pinl ^(diiLStr. - 25) = Piastr. " 18. 

Assuming that the information about dini and Pini also is based on the manufacturer's 
documentation (din,str. and Piastr.)> for the section of double overlap according to the 
procedure, we select the equivalent diameter of the outer surface 62 and the perimeter P2 for 
the second patch 

d2 " dinl + 2 =din.str. - 6 + 2 = din.str. - M 

P2 = Pinl + 6 = Pin^str. -18-6 = Pin.str. - 12. 

Thus when selecting the fust and second patches, it is reconunended to use 
Pi = Pin.str. + 6 and P2 = Pin.str. " 12 (for 6 = 3). 

Corrections may be made to the value of P2 according to the results of placement of 
the first patch. If the force on the coring head during expansion of the first patch proves to be 
significantly lower than normal (14-18 tons), this is an indication that the actual Pin.str. is 
larger, and P2 should be selected as 2-5 mm greater in proportion to the degree of decrease in 
the actual axial force; if the force proves to be higher than the normal value, P2 should be 
decreased accordingly. 
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Thus it is appropriate to add the following to the inequality Pi > Pin.str. > ^2- 
Pi - Pin.str. + 6; P2 - Pin.str. - 12 ± (2-5). 

The length of the furst patch is selected so that the defect is covered with sufficient 
overlap above and below (+1.5-2.5 m). The overlap should be selected within the indicated 
range, increasing or decreasing it depending on the extent to which the information about the 
size and location of the defect is reliable. The length of the second patch especially must 
correspond to a conservative estimate of the length of the defective portion of the string, and 
must overlap the corresponding portion of the first patch. 

Assuming that ttie first patch is placed at the required location and that the specified 
coverage of the defect with overlap along the length is assured, in selecting the dimensions 
and configuration for placement of the second patch, the following embodiments are 
possible. The technology for placement of the patch includes three stages: expansion of the 
initial portion to make contact between the patch and the casing, by means of pulling in the 
coring head under pressure, using the hydraulic jack, by a distance equal to its travel, 1 .5 m, 
while the patch is restrained from moving axially by the stop of the device; expansion of the 
main portion of the patch by pulling the coring h^ through (usually without pressure) by 
means of a block-and-tackle system, where the axial loading of the patch by the head is 
relieved through the initial expanded portion to the string; pressing of the expanded patch by 
multiple pjisses of the coring head under pressure. 

A risk of the patch shifting along the string arises in the second stage of placement 
due to insuflScient contact made by the initial expanded portion, for example when there is 
significant mismatch of the allowances. For insufficient or negative allowance, the initial 
portion after expansion may be insufficiently squeezed against the string. When the excess 
allowance is large, the hydraulic jack for the specified pressure may pull the head into the 
patch by a distance equal to an insignificant portion of its travel. 

The second patch is made with a perimeter according to the reconunendation, the 
length is taken to match the length of the first patch plus 1.5-2,0 m. When lowered, the lower 
end is positioned 1.5-2.0 m below the end of the first patch. Next: expansion of the initial 
portion with the stop of the mandrel relieving the load on the upper end of the patch, then 
pulling the coring head through without pressure; the expansion of the main portion and 
pressing of the patch in several passes 
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of the coring head under a pressure of 1 20-1 50 kg/cm^. 

Thus expansion of the initial portion for complete travel of the hydraulic jack is 
assured, since the perimeter of the second patch in the portion below the end of the first patch 
is 12 mm less than the perimeter of the casing PuLstr.» and expansion occurs with a large 
negative allowance (essentially under unsupported conditions). When the coring head is 
subsequently pulled through without pressure, the patch either is restrained because of 
contact made with the initial portion in the string, or is shifted upward as far as it will go by 
the expanded portion to the end of the first patch. Reliable seating is assured, since the 
perimeter of the expanded portion of the second patch is 6 mm greater (2 mm greater in 
diameter) than for the iimer surface of the first patch 

P2 - Pinl = Pin.str. - 12 - Pin.str. + 6 = 6. 

Expansion of the main portion of the second patch over its entire length is carried out 
by the coring head without pressure, i.e., with minimal axial stress, which also eliminates 
accidents. The patch is guaranteed not to move along the string a distance greater than the 
specially called for displacement, and is always disposed precisely at 
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the appropriate location, and the defect in the string is completely sealed. 
Claim 

A method for repair of a casing, including lowering to the location of the defect in the 
casing of two longitudinally corrugated patches and their successive overlapping placement 
and squeezing against the casing by a hydraulic coring head, distinguished by the fact that, 
with the aim of improving the effectiveness of casing repair by increasing the collapse 
resistance of the patch for drawdowns exceedmg 8-9 MPa, the perimeter of the first patch to 
be placed is selected to be greater than the perimeter of the casing under repair, the perimeter 
of the second patch to be placed is selected to be less than the perimeter of the first patch to 
be placed, and the length of the second patch to be placed is selected to be greater than the 
length of the fust by an amount greater than the working travel of the hydraulic coring head, 
where before placement of the second patch, one of its ends is moved relative to the end of 
the first patch by a distance equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of working travel of the hydraulic coring head. 
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